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11
In both seasons, the upward SAM trend causes a rainfall reduction over south-12 ern Australia. Summer rainfall over north-western Australia is projected to 
26
The impact of ENSO occurs mainly in spring and summer with anomalously low rainfall 27 during an El Niño; the IOD influences the spring and autumn rainfall with an anomalously 28 low sea surface temperature (SST) in the eastern pole associated with decreased rainfall 29 throughout SEA; and a positive SAM phase with an increasing mean sea level pressure
30
(MSLP) in the midlatitudes tends to increase SEA rainfall, although it reduces rainfall to 31 the west including south-west Western Australia (SWWA).
32
We investigate if the projected climate change is consistent with teleconnections associ-33 ated with the three engines, in addition to a Tasman Sea warming, and how the response 34 of these engines to climate change contributes to the seasonal difference in rainfall pro- We first examine the relationship between SEA rainfall (140 anomalies (Fig. 2c) , and with an anomalously high Tasman Sea temperature (Fig. 2b) .
62
In winter, there is a strong influence from flows extending from the EIO (Fig. 2f ).
63
However, significant seasonal differences exist. The influence by EIO SST is weaker pattern, but not so in winter. These differences reflect the varying importance of the three 66 engines and the Tasman Sea temperature, as will be explored below. 
Tasman Sea temperature
A correlation between east coast SST anomalies (averaged over 150
with rainfall ( Fig. 3a) and SST ( Fig. 3b) rainfall over NWA as well as north-east Australia (Fig. 3c) . In reality, ENSO influences 85 eastern and north-east Australia. Furthermore, the influence on SEA summer rainfall is 86 rather weak due to the narrow extent of Pacific SST anomalies. By contrast, the influence 87 in winter is strong (Fig. 3i) , due to the unrealistic feature that all IODs in the model mean westerly winds reduce the latent heat flux and yield a basin-scale warm anomaly 96 (Fig. 3f) . Thus, the rainfall correlation pattern reflects that associated with ENSO, with 97 an unrealistically strong influence on NWA rainfall (Fig. 3e) . In winter, EOF1 represents 98 the matured phase of the model IOD (Fig. 3l) , the majority of which peak 6 months after 99 a matured El Niño [Cai et al., 2005b] . A band of rainfall teleconnections that extend from 100 the EIO to SEA are far stronger than observations (Fig. 3k) . 
The SAM
The relationship of the SAM with circulation fields (Fig. 4) shows that on interannual ing SWWA (Fig. 4d) . The associated SST anomalies (Fig. 4e ) are small and are located 116 to the north of the summer anomalies (Fig. 4b) .
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Interpretation of rainfall changes
We now describe the circulation changes relative to the control climate and interpret 118 the rainfall changes in terms of teleconnections with climate drivers. The Indo-Pacific
119
warming pattern is El Niño-like in terms of the zonal SST gradients over the equatorial 120 eastern IO and western Pacific (Fig. 5a ). Further, a SAM-like trend is generated in both 
Winter rainfall change
According to the winter SAM-rainfall relationship (Fig. 4) , an upward SAM trend will 135 lead to a rainfall reduction over southern Australia and SWWA, consistent with the IPCC-
136
AR4 results [Alley et al., 2007 ]. An upward SAM trend (Fig. 5e ) and the Tasman Sea 137 warming (Fig. 5d ) should contribute to a rainfall increase along the east coast, both off 138 shore and further inland over much of SEA. Off shore, the increase is rather conspicuous to SEA (Fig. 5f ).
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The IOD-like warming pattern is linked to the model monsoon changes. As in other 
